[Characteristic of structural and functional organization of two-cell mouse embryos exposed to inhibitors of cell proliferation].
Within the framework of studying the "2-cell block in vitro" phenomenon, two variants of inhibitory-induced stoppage of development at a two-cell stage were produced and analysed. Mimosine arrested the cleavage on the G1/S interface, and genistein at G2 stage of the second cell cycle. In the experimentally blocked embryos a detailed study was made of the ultrastructural organization of blastomeres and intracellular localization of mitochondria vitally stained with rhodamine 123. The light and electron microscope observations testify to the viability of the embryos within a 22-24 hour exposure to inhibitors. Adhesive contacts between blastomeres were seen to slack after the treatment with both the inhibitors, resp., but in particular after genistein treatment. At the ultrastructural level no significant destructive modifications in blastomere organization were noticed. The cytoplasm of the control and treated embryo cells displayed diffusely distributed sheets of intermediate filaments, morphologically looking immature mitochondria and numerous aggregated lipid inclusions. The nuclear morphology was similar in both cases. Mitochondria of the treated embryo cells kept their ability to accumulate rhodamine 123, which testifies to their functional activity. However, the character of mitochondrial intracellular distribution was seen to change from diffuse to clustered. Numerous mitochondria clusters were concentrated mainly in the perinuclear area of blastomeres. As in the control ones, in the treated embryos the position of the nuclei was visualized by ring-like concentrations of mitochondria in the central part of blastomeres; in mimosine-treated cells the "rings" were thickened and contained mitochondria clusters. In genistein-treated embryos, mitochondria form numerous tiny clusters uniformly distributed in the cytoplasm; the perinuclear "rings" are still present, though less distinct than in the control embryos. Thus, it may be concluded that although the inhibitory treatment of two-cell embryos truly modified the mitochondrial distribution in these, the eventual pattern of such changes differed considerably from that characteristic of embryos in the state of "2-cell block in vitro". These results support the view on the unique character of morphofunctional modifications that occur in the latter embryos.